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EXECUTIVE SUMMARY

This Final Regulatory Impact Analysis (FRIA) has been prepared by the National Highway
Traffic Safety Administration (NHTSA) to examine the costs and benefits of increasing the
Corporate Average Fuel Economy standards for passenger cars and light trucks for model years
(MY) 2017 through MY 2025. NHTSA is required to set CAFE standards by the Energy Policy
and Conservation Act of 1975 (EPCA), as amended by the Energy Independence and Security
Act of 2007 (EISA). NHTSA does not have the discretion to not set CAFE standards each model
year for passenger cars and light trucks. CAFE standards must be set at least 18 months prior to
the beginning of the model year, must be “attribute-based and defined by a mathematical
function,” and must be set at the maximum feasible level that NHTSA determines manufacturers
can reach for that fleet in that model year, among other requirements. See 49 U.S.C. 32902 and
Section IV.D of the preamble that this FRIA accompanies for more information.

This assessment examines the costs and benefits of improving the fuel economy of passenger
cars and light trucks for the final MY 2017-2021 standards and the augural' MY 2022-2025
standards.” It also examines the costs and benefits of improving the fuel economy of those
vehicles at alternative rates of increase (both higher and lower) during those model years. As
part of that examination, it includes a discussion of the technologies that can improve fuel
economy, analysis of the potential impact on retail prices, safety, lifetime fuel savings and their

! For the PRIA, NHTSA described the proposed standards for MY's 2022-2025 as “conditional.” “Conditional” was
understood and objected to by some readers as implying that the future proceeding would consist merely of a
confirmation of the conclusions and analysis of the current rulemaking, which would be incorrect and inconsistent
with the agency’s obligations under both EPCA/EISA and the Administrative Procedure Act. The agency must
conduct a de novo rulemaking for model years 2022-2025. To avoid creating an incorrect impression, the agency is
changing the descriptor for the 2022-2025 standards that are presented and discussed in these documents. The
descriptor must convey that the standards we are now presenting for MYs 2022-2025 reflect the agency’s current
estimate of what we would have set at this time had we the authority to do so, but also avoid suggesting that the
future process for establishing final standards for 2022-2025 would be anything other than a rulemaking based on a
totally white-sheet-of-paper evaluation looking at all of the freshly gathered and solicited information before the
agency at that future time and reflecting a fresh balancing of all statutorily relevant factors, in light of the
considerations existing at the time of the evaluation. The agency deliberated extensively, considering many
alternative descriptors, and concluded that the best descriptor was “augural,” from the verb “to augur,” meaning to
foretell future events based on current information (as in, “these standards may augur well for what the agency
might establish in the future”). This is precisely what the MYs 2022-2025 standards presented in these documents
are — our best estimate of what we would set, based on the information before us today, but knowing that future
information and thus our future decision may just as well be different as not.

? Throughout the FRIA, cost and benefit analyses are presented for individual model years as well as the 9-year
total; however, 9-year totals include costs and benefits of MY's 2022-2025, for which the CAFE standards are
augural at present.



value to consumers, and other societal benefits such as improved energy security and reduced
emissions of pollutants and greenhouse gases.’

As explained above, EISA requires NHTSA to set attribute-based CAFE standards that are based
on a mathematical function. The CAFE standards for MY 2017-2025 passenger cars and light
trucks are based on vehicle footprint, as were the standards for MYs 2012-2016.* The
mathematical function or “curve” representing the footprint-based standards is a constrained
linear function that provides a separate fuel economy target for each vehicle footprint, generally
with more stringent targets for smaller vehicles and less stringent targets for larger vehicles.
Different parameters for the continuous mathematical function are derived. Individual
manufacturers will be required to comply with a single fuel economy level that is based on the
distribution of its production for that year among the footprints of its vehicles. Although a
manufacturer’s compliance obligation is determined in the same way for both passenger cars and
light trucks, the footprint target curves for the different fleets are established with different
continuous mathematical functions that are intended to be specific to the vehicles’ design
capabilities, to reflect the statutory requirement that the standards are supposed to be “maximum
feasible” for each fleet separately.

In order to evaluate the costs and benefits of the rule, a baseline prediction of the fuel economy
and mix of vehicles that would be sold in MYs 2017 to 2025 in the absence of the new standards
was constructed. As was done for the MY 2012-2016 final rule and in the Preliminary
Regulatory Impact Analysis (PRIA) for the MY 2017-2025 rule, a baseline was developed using
each manufacturer’s MY 2008 fleet as represented in CAFE certification data available to EPA;
however, in the final MY 2017-2025 rule, NHTSA included an additional baseline fleet that was
developed using each manufacturer’s MY 2010 fleet, also derived from CAFE certification data.
Throughout this FRIA, the majority of tables present results calculated separately using the 2008
and 2010 baselines. In order to conduct these analyses, we assume that similar vehicles will be
produced through MY 2025 and technologies are added to each of these baseline fleets to
determine what mpg levels could be achieved by the manufacturers in the MYs 2017-2025
timeframe. The main analysis includes a “flat” baseline, for which we assume that
manufacturers would have made no fuel economy improvements above the MY 2016 CAFE
standards. In the sensitivity analysis section, we examine an alternative baseline, for which we
assume that manufacturers would meet market demand for slightly higher fuel economy levels in
light of higher real prices of fuel and given the recently promulgated fuel economy labeling rule,

? This analysis does not contain NHTSA’s assessment of the potential environmental impacts of the final rule for
purposes of the National Environmental Policy Act (NEPA), 42 U.S.C. 4321-4347, which is contained in the
agency’s Environmental Impact Statement (EIS) accompanying the final rule.

* Vehicle Footprint is defined as the wheelbase (the distance from the center of the front axle to the center of the
rear axle) times the average track width (the distance between the centerline of the tires) of the vehicle (in square

feet).



and would supply technologies that have a consumer payback (defined by fuel savings exceeding
retail price increases) in one year or less.

NHTSA examined nine alternatives, including six that are defined as annual percentage
improvements over the baseline — 2%/year, 3%/year, 4%/year, 5%/year, 6%/year, and 7%/year.
In addition to those six are what NHTSA has called the “Preferred Alternative,” the “Maximum
Net Benefits” alternative, which Executive Orders 12866 and 13563 encourage the agency to
choose unless statutory considerations mandate otherwise; and the “Total Costs Equal Total
Benefits” alternative. Looking at the “required” mpg levels in Tables 3a and 3b, the “Preferred
Alternative” for passenger cars would require fuel economy levels that are generally between the
3 and 4 percent annual increase alternatives, although the percentage increase varies from year to
year. The “Preferred Alternative” for light trucks starts at less than the 2% alternative in MY
2017 and increases to between the 3 and 4 percent alternative in MY 2025. The “Maximum Net
Benefits” alternative is based upon the agency’s assessment of the availability of technologies
and a marginal cost/benefit analysis. In this case the agency continues to include additional
technologies in its analysis until the marginal cost of adding the next technology exceeds the
marginal benefit. The “Maximum Net Benefits” alternative maximizes net benefits within each
of the nine years, but it does not attempt to maximize benefits over all 9 years together. The
“Maximum Net Benefit” for passenger cars would require levels that are higher than the
“Preferred Alternative” in all years. The “Maximum Net Benefit” required mpg level for light
trucks is higher in every year than the levels in the “Preferred Alternative.” The “Total Costs
Equal Total Benefits” alternative represents an increase in the standard to a point where
essentially total costs of the technologies added together over the baseline added equals total
benefits over the baseline. In this analysis, for brevity, at times it is labeled “TC = TB.” The
“TC = TB” levels are higher than the “Preferred” alternative levels in all years.’

The agency performed a variety of sensitivity analyses to examine the variability of the CAFE
model’s results to certain economic assumptions. Sensitivity analyses were performed on the
following:

1) The price of gasoline: The main analysis uses the Reference Case AEO 2012 Early
Release estimate for the price of gasoline. As the AEO 2012 Early Release does not
contain Low and High Price Cases, ranges derived from the Low and High Price
Cases from the AEO 2011 were utilized in conjunction with the Reference Case AEO

>The agency notes that the “TC = TB” alternative would be expected to show costs and benefits that exactly offset
each other, so that the resulting net benefits would be zero. However, the agency’s analysis accounts for certain
real-world manufacturer constraints, and because of those constraints the “TC=TB” alternative has net benefits that
are greater than zero. Because economic and technology-related considerations impose certain limitations on
manufacturers’ abilities to add fuel-saving technologies during specific model years, technology is sometimes
“exhausted” before total costs reach the level of total benefits. When this occurs in a given model year, this
regulatory alternative is defined by the stringency leading to this exhaustion of available technology



2)

3)

4)

5)

6)

7)

8)

9)

2012 Early Release to study the effect of the Low and High Price Cases on the model
results.

The rebound effect: The main analysis uses a rebound effect of 10 percent to project
increased miles traveled as the cost per mile decreases. In the sensitivity analysis, we
examine the effect of using a 5, 15, or 20 percent rebound effect.

The value of CO; benefits: The main analysis uses an initial value of $22 per ton to
quantify the benefits of reducing CO, emissions. Sensitivity analysis surrounding this
assumption considers the use of alternate base values of $5, $36, and $68.°

Global Warming Potential (non-CO, GHG benefits): The main analysis does not
monetize benefits associated with the reduction of non-CO, GHGs (methane, nitrous
oxide, HFC-134a). This sensitivity analysis uses a GWP approach to convert non[
CO, gases to CO,-equivalence to monetize these benefits using the same methods
with which the benefits of CO, reductions are valued.

The military security component: The main analysis does not assign a value to the
military security benefits of reducing fuel consumption. In the sensitivity analysis,
we examine the impact of using a value of 12 cents per gallon instead.

Consumer benefit: The main analysis assumes there is no loss in value to consumers
resulting from vehicles that have an increase in price and higher fuel economy. This
sensitivity analysis assumes that there is a 25, or 50 percent loss in value to
consumers — equivalent to the assumption that consumers will only value the
calculated benefits they will achieve at 75, or 50 percent, respectively, of the main
analysis estimates.

Post-warranty repair costs: The main analysis includes repair costs during the
warranty period; post-warranty repair costs are addressed in a sensitivity analysis.
The warranty period is assumed to be 5 years for the powertrain and 3 years for the
rest of the vehicle. This sensitivity analysis scales the frequency of repair by vehicle
survival rates, assumes that per-vehicle repair costs during the post-warranty repair
period are the same as in the in-warranty period, and that repair costs are proportional
to incremental direct costs (therefore vehicles with additional components will have
increased repair costs).

ICM and RPE cost methods: The main analysis uses the ICM cost method with an
overall markup factor from variable cost to equivalent retail price of 1.2 to 1.25. The
retail price equivalent (RPE) cost method results in higher cost estimates for each of
the technologies, as it uses a markup factor of 1.5. A sensitivity analysis involving
the RPE method was conducted. The agency also performed a sensitivity analysis
using the ICM method, but with NAS estimates of technology costs.

Technology costs with NAS cost estimates: The agency conducted a sensitivity
analysis using values that were derived from the 2011 NAS report.” This analysis
used a RPE markup factor of 1.5 for non-electrification technologies, which is
consistent with the NAS estimation for technologies manufactured by suppliers, and a

® These values are rounded to the nearest dollar; the values used in the sensitivity analysis are unrounded. The
unrounded values are presented in Chapter X.

7 Committee on the Assessment of Technologies for Improving Light-Duty Vehicle Fuel Economy; National
Research Council. “Assessment of Fuel Economy Technologies for Light-Duty Vehicles” (2011). Available at
http://www.nap.edu/catalog.php?record_id=12924 (last accessed November 13, 2011)
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RPE markup factor of 1.33 for electrification technologies (HEV, PHEV and EV);
three types of learning which include no learning for mature technologies, 1.25
percent annual learning for evolutionary technologies, and 2.5 percent annual learning
for revolutionary technologies; technology cost estimated for 52 percent (33 out of
63) technologies; and technology effectiveness estimates for 56 percent (35 out of 63)
of technologies. Cost learning was applied to technology costs in a manner similar to
how cost learning is applied in the central analysis for many technologies which have
base costs which are applicable to recent or near-term future model years. As noted
above, the cost learning factors used for the sensitivity case are different than the
values used in the central analysis. For the other inputs in the sensitivity case, where
the NAS study has inconsistent information or lacks projections, NHTSA used the
same inputs NHTSA used in the central analysis.

10) Battery cost: The agency conducted a sensitivity analysis of battery costs in relation
to HEV, PHEV, and EV batteries. For HEV batteries, a sensitivity analysis was
performed with a +/- 10 percent variation in cost per kWh, while sensitivity analyses
involving PHEV and EV batteries utilized alternate ranges contingent on the type of
battery cathode (see chapter X for additional detail). PHEV and EV battery costs
ranged between -20 percent and +35 percent in this sensitivity analysis.

11) Mass reduction cost: A sensitivity analysis was performed examining the impact of
vehicle mass reduction that could feasibly be accomplished with a +/- 40 percent
impact on vehicle cost.

12) Market-driven response: A sensitivity analysis was performed to simulate potential
increases in fuel economy over the compliance level required if MY 2016 standards
were to remain in place. The key assumption for this sensitivity analysis is that the
market would drive manufacturers to put technologies into their vehicles that they
believe consumers would value and be willing to pay for, applying a payback period
of one year for purposes of calculating the value of future fuel savings when
simulating whether manufacturers would apply additional technology to an already
CAFE-compliant fleet.

13) Transmission shift optimization technology disabled: As part of the simulation work

for the final rule, ANL attempted to replicate the shift optimizer technology but
produced different results than those of Ricardo, particularly in the application of
shift optimization to naturally aspirated engines. Because of this uncertainty in
effectiveness values, NHTSA conducted a sensitivity case analysis with transmission
shift optimizer technology disabled.

The agency also performed a probabilistic uncertainty analysis on the model results of the
preferred alternative using the 2010 fleet baseline, as mandated by OMB Circular A-4. Over all
nine MYs covered by the final (2017-2021) and augural (2022-2025) standards of this rule, the
higher CAFE standards will produce an impact ranging from a net cost of $69.3 billion to a net
benefit of $774.7 billion. Across all nine model years, each model year’s passenger car fleet has,
at minimum, an 88.9 percent certainty that higher CAFE standards will produce a net benefit.



For light truck fleets, this value is 97.2 percent. The uncertainty analysis is presented in detail in
Chapter XII.

The final MY 2017-2021 and augural MY 2022-2025 CAFE standards, like the MYs 2012-2016
CAFE standards, are being issued jointly with the Environmental Protection Agency (EPA),
which is concurrently establishing greenhouse gas (GHG) standards for the same vehicles for the
same model years. The joint standards extend the National Program established for MYs 2012(
2016 into the future. In working together to establish the final standard for MYs 2017-2021 and
augural standards for MY's 2022-2025, NHTSA and EPA built on the success of the first phase
of the National Program to regulate fuel economy and GHG emissions from U.S. light-duty
vehicles, which established the strong and coordinated standards for model years 2012-2016. As
for the MYs 2012-2016 rulemaking, collaboration with California Air Resources Board (CARB)
and with industry and other stakeholders has been a key element in developing the agencies’
rules. Continuing the National Program would ensure that all manufacturers can build a single
fleet of U.S. vehicles that would satisfy all requirements under both programs as well as under
California’s program, helping to reduce costs and regulatory complexity while providing
significant energy security and environmental benefits. The coordinated program would achieve
important reductions of fuel consumption and GHG emissions from passenger cars and light
trucks, based on technologies that either are commercially available or that the agencies project
will be commercially available in the rulemaking timeframe and that can be incorporated at a
reasonable cost. Consistent with Executive Order 13563, this rule was developed with early
consultation with stakeholders, employs flexible regulatory approaches to reduce burdens,
maintains freedom of choice for the public, and helps to harmonize federal and state regulations.
Because the agencies are collaborating on the National Program, however, it is important to note
throughout this analysis that there is significant overlap in costs and benefits for NHTSA’s
CAFE program and EPA’s GHG program, and therefore combined program costs and benefits
are not a sum of the two individual programs.

Table 1 presents the total costs (technology and social), benefits, and net benefits for NHTSA’s
2017-2025 final and augural preferred alternative CAFE levels. The values in Table 1 display
(in total and annualized forms) costs for all MY 2011-2025 vehicles and the benefits and net
benefits represent the impacts of the standards over the full lifetimes of the vehicles projected to
be sold during model years 2011-2025. Impacts to MYs 2011 - 2016 represent additional costs
and benefits over and above those of the previously-issued light duty CAFE 2012 - 2016
standards that occur as a result of manufacturer preparation for the MY 2017 - 2025 standards.
In the annualization of costs, benefits, and net benefits shown in Table 1, impacts to years prior
to 2017 are considered to be MY 2017 impacts. In the following Executive Summary tables,
tables that present total or net costs or benefits include a column documenting the estimated
cumulative impact of this rule resulting from fuel economy improvements in MY 2011 - 2016



vehicles that manufacturers will make in preparation for the MY 2017 and beyond standards set
forth in this rule.

This is the first CAFE rulemaking wherein the agency has included operating costs other than
outlays for fuel purchases in its analysis of the costs and benefits of new standards. In past
CAFE rulemakings, reported monetized costs of new standards included only the costs (on an
MSRP basis) of technology estimated to be added in response to the new standards. All other
monetized impacts occur as incremental changes to social costs between the baseline and

regulatory alternatives, and were reported as benefits and, if negative, as negative benefits (i.e.,
disbenefits).

In considering how to report monetized impacts on different costs to own and operate a new
vehicle, the agency has more generally revisited its approach to categorizing different monetized
effects as either costs or benefits. Noting that OMB guidance generally calls for agencies to treat
positive monetized impacts as benefits, and negative monetized impacts as costs, NHTSA
revised its reporting of costs and benefits to follow this approach. Thus, for example, while we
have previously treated monetized damages related to additional congestion, accidents, and noise
attributable to the rebound effect as negative benefits, we now report those impacts as social
costs. This change in reporting in no way changes the agency’s resultant calculations of net
benefits which has always correctly accounted for the sign of monetized impacts.

However, NHTSA notes that, while straightforward in principle, the concept of categorizing
negative monetized impacts as costs and positive negative monetized impacts as benefits is
subject to considerable practical complications. For example, in NHTSA’s current analysis,
monetized impacts on highway fatalities change sign between model years and between
passenger car and light truck fleets. Also, disaggregation of criteria pollutant emissions would
lead increased tailpipe emissions to be treated as costs, and reduced upstream emissions to be
treated as benefits. For future fuel economy rulemaking analysis, NHTSA plans to further
consider how best to report monetized impacts as either costs or benefits.
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Table 1
NHTSA'’s Estimated 2011-2025 Model Year Costs, Benefits, and Net Benefits under the
Preferred Alternative CAFE Standards

(Billions of 2010 Dollars)

Cumulative Across MYs 2011 - 2021 (Final Standards Only)
Totals Annualized
Baseline 3 ; ) )
Fleet 3% Discount 7% Discount 3% Discount 7% Discount
Rate Rate Rate Rate
Costs 2010 ($60.6) [ ($57.9) 0 ($2.4) ($3.6) [
2008 ($56.5) ($53.6) ($2.2) ($3.3)
Benefits 2010 $243.1 - $195.2 - $9.2 O $11.3 0
2008 $240.2 $194.3 $9.0) $11.0
2010 $182.5 - $137.3 - $6.8 O $7.7 O
Net Benefits 2008 $183.8 $140.7 $6.8 $7.8
Cumulative Across MYs 2011 - 2025 (Includes Augural Standards)
_ Totals Annualized
Baseline : ) ; .
Fleet 3% Discount 7% Discount 3% Discount 7% Discount
Rate Rate Rate Rate
Costs 2010 ($154.3) O ($146.8) O ($5.4) 0 ($7.6) O
2008 ($155.7) ($148.1) ($5.4) $7.5)
Benefits 2010 $629.7 - $502.7 - $21.0 O $24.2 0
2008 $639.0 $510.0 $21.3 $24.4
Net Benefits 2010 $475.5 - $356.0 - $15.7 O $16.7 O
2008 $483.2 $361.9 $15.9 $16.9

Table 2 shows the overall analysis summary of costs, benefits, and net benefits for the 15 model
years (2011 through 2025) by alternative for the combined light duty fleet. Table 4 shows the
agency’s projection of the estimated actual harmonic average that would be achieved by the
manufacturers, assuming that some manufacturers will pay fines rather than meet the required
levels. Table 3 shows the estimated required levels. Tables 3 and 4 present values for model
years 2017 through 2025 only, as this rule does not change the fuel economy standards
previously established in the 2012 through 2016 rule. All of the tables in this analysis compare
the flat MY 2016 baselines to the projected achieved harmonic average. Additionally all of the
tables in the Executive Summary and in the analysis as a whole use the central value for the
Social Cost of Carbon (SCC), which is the average SCC across models at the 3 percent discount
rate. The SCC is discussed in more detail in Chapter VIII. For purposes of capturing the
uncertainties involved in regulatory impact analysis, we emphasize the importance and value of
considering the full range of SCC values.

Costs: Costs were estimated based on the specific technologies that were applied to improve
each manufacturer’s fuel economy up to their achieved level under each alternative or fines that
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would be assessed. Table 5 provides the cost and fine estimates on an average per-vehicle basis
(for MYs 2017 through 2025 only), and Tables 6 and 9 provide those estimates (including social
costs and excluding fines) on a fleet-wide basis in millions of dollars at 3 and 7 percent discount
rates, respectively, for all model years. Note that for fleet-wide estimates, the determination of
whether the value associated with an individual line item (e.g., value of reduced fatalities -- see
Executive Summary Tables 13 and 14 for a complete list of line items) for each model year is
performed independently; this approach was employed to address the potential for certain line
items to be positive (a benefit) in some model years and negative (a cost) in others. Due to this
approach, the sum of social costs computed separately for the passenger car fleet and the light
truck fleet may not be identical to the total social costs shown in Tables 13 and 14 for the
combined fleet. These differences are not due to error or rounding; rather, they are consequences
of instances in which a given line item is negative (a cost) for either of the two fleets in a given
year and positive (a benefit) for the other fleet in the same year. The resulting offset manifests as
a very slight difference in total social costs as seen in Tables 13 and 14. Total net benefits,
however, are unaffected.

Throughout this FRIA, the following conventions are applied to the presentation of costs:

- Tables that exclusively present costs display all costs as positive values (e.g., Table 5 in
the Executive Summary).

- Tables that contain a mix of costs and benefits that are aggregated to a net or total value
(e.g., Tables 13 and 14 in the Executive Summary) display costs as parenthesized values
to aid the reader in following the summation logic.

Benefits: Benefits are determined mainly from fuel savings over the lifetime of the vehicle, but
include any line item (see Executive Summary Tables 13 and 14 for a complete list of line items)
in which the rule is projected to result in a societal benefit. As noted above in the discussion of
costs, due to this approach, the sum of social benefits computed separately for the passenger car
fleet and the light truck fleet may not be identical to the total social benefits shown in Tables 13
and 14 for the combined fleet. These differences are not due to error or rounding; rather, they
are consequences of instances in which a given line item is positive (a benefit) for either of the
two fleets in a given year and negative (a cost) for the other fleet in the same year. The resulting
offset manifests as a very slight difference in total social benefits as seen in Tables 13 and 14.
Total net benefits, however, are unaffected. The agency uses a 3 percent and 7 percent discount
rate to value intra-generational future benefits and costs. Inter-generational® benefits from future
carbon dioxide reductions are discounted at 3 percent in the main analysis, even when intra-
generational benefits are discounted at 7 percent. Sensitivity analyses in Chapter X consider
other inter-generational discount rates that accompany alternative estimates of the social cost of
carbon. Table 7 provides those estimates on an industry-wide basis at a 3 percent discount rate

¥ Inter-generational benefits, which include reductions in the expected future economic damages caused by increased
global temperatures, a rise in sea levels, and other projected impacts of climate change, are anticipated to extend
over a period from approximately fifty to two hundred or more years in the future, and will thus be experienced
primarily by generations that are not now living.
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and Table 10 provides the estimates at a 7 percent discount rate; both Tables 7 and 10 present
estimates for model years 2011 through 2025.

Net Benefits: Tables 8 and 11 compare total net benefits of each alternative at the 3 percent and
7 percent discount rates, respectively, for model years 2011 through 2025.

Liquid Fuel Savings: Tables 12a through 12c show the lifetime fuel savings in millions of
gallons of liquid fuel, for model years 2011 through 2025.

Change in Electricity Consumption: Tables 12d through 12f show the lifetime net change in
electrical consumption, in gigawatt-hours, for model years 2011 through 2025.



Total Costs, Benefits, and Net Benefits
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Table 2

Passenger Cars and Light Trucks
MYs 2011-2025 Combined
(Millions of 2010 Dollars)

p Cars & Light Trucks Baseline 3% Discount Rate 7% Discount Rate
assenger 1 u
g g Fleet Costs Benefits Net Benefits Costs Benefits Net Benefits
Preferred Alternati 2010 ($154,266) - $629,730 - $475,465 - ($146,786) - $502,749 - $355,963 -
referred Alternative 2008 ($155,745) $638,957 $483211 ($148,074) $509,987 $361,913
204 A 11 2010 ($102,455) - $415,077 - $312,622 - ($97,193) [ $330,940 - $233,747 -
o Annual Increase 2008 (893,872) $439,025 $345,152 ($88,357) $350,058 $261,701
39 A 11 2010 ($142,891) - $615,110 - $472,218 - ($135,603) - $490,527 - $354,924 -
o Annual Increase 2008 ($134,011) $629,811 $495,800 ($126,639) $502,208 $375,569
4% A 11 2010 ($192,520) - $764,785 - $572,264 - ($183,713) - $610,071 - $426,358 -
o Annual Increase 2008 ($188,182) $792,084 $603,903 ($179,271) $631,640 $452,369
504 A 11 2010 ($256,995) - $861,224 - $604,229 - ($246,447) - $686,890 - $440,443 -
o Annual Increase 2008 ($256,852) $902,008 $645,156 ($246,144) $719,081 $472,937
6% A 11 2010 ($323,141) - $938,564 - $615,422 - ($310,804) - $748,347 - $437,543 -
o Annual Increase 2008 ($347,730) $1,004,451 $656,720 (8333,810) $800,259 $466,450
79 Anmual 1 2010 ($387,383) - $993,836 - $606,453 - ($373,215) - $792,351 - $419,136 -
o Annual Increase 2008 ($417,165) $1,066,051 $648,886 (8401,120) $849,296 $448,176
Max Net Benefit 2010 ($287,685) - $926,440 - $638,755 - ($249,132) - $712.,807 - $463,675 -
ax Net benelits 2008 ($315,127) $1,017,426 $702,299 (8266,152) $767.897 $501,745
N 2010 ($313,999) - $955,125 - $641,125 - (8302,120) - $761,720 - $459,600 -
Total Cost = Total Benefit 2008 ($365,437) $1,077,946 $712,509 ($351,789) $858,888 $507,100
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Table 3a
Alternative CAFE Levels

Estimated Required Average for the Passenger Car Fleet, in mpg’
P c Baseline MY MY MY MY MY MY MY MY MY
assenger tars Fleet 2017 2018 2019 2020 2021 2022 2023 2024 2025
Preferred Altermative 2010 396 - | 411 - | 425- | 442 - | 461 - | 482 - | 505- | 529 - | 553 -
v 2008 40.1 41.6 43.1 44.8 46.8 49.0 51.2 53.6 56.2
205 Annual Increase 2010 390 - | 398 - | 406 - | 414 - | 423 - | 432 - | 441 - | 450 - | 46.0 -
0 2008 39.5 403 412 42.0 429 439 44.7 457 46.7
39 Annual Increase 2010 394 - | 407 - | 419 - | 432 - | 446 - | 460 - | 474 - | 490 - | 506 -
0 2008 39.9 412 425 43.8 452 46.7 482 49.7 51.3
4% Annual Increase 2010 399 - | 415- | 432 - | 451 - | 470- | 491 - | 511 - | 534 - | 556 -
2008 40.4 4.1 43.9 45.7 477 49.8 51.9 54.1 56.5
59 Annual Increase 2010 403 - | 424 - | 447 - | 471 - | 496 - | 523 - | 551 - | 582 - | 613 -
2008 40.8 43.0 453 47.7 50.4 53.1 56.0 59.0 62.3
6% Anmual Increase 2010 407 - | 434 - | 461 - | 492 - | 524 - | 558 - | 595- | 635- | 677 -
° 2008 412 44.0 46.8 49.9 532 56.7 60.4 64.5 68.7
205 Anmual Increase 2010 412 - | 443 - | 477 - | 514- | 554 - | 597 - | 643 - | 694 - | 748 -
° 2008 41.7 44.9 48.4 52.1 56.2 60.6 65.3 70.4 76.0
Max Net Benefits (3% Discount 2010 446 - | 469 - | 491 - | 506 - | 51.9- | 528 - | 538 - | 561 - | 582 -
Rate) 2008 45.4 475 49.8 51.4 52.5 53.6 54.6 55.8 57.0
Max Net Benefits (7% Discount 2010 441 - | 460 - | 478 - | 496 - | 509 - | 51.7- | 525- | 542 - | 556 -
Rate) 2008 452 47.1 485 50.0 50.8 51.1 51.9 53.0 55.0
Total Cost = Total Benefit (3% 2010 453 - | 472 - | 491 - | 506 - | 525- | 541 - | 555- | 585- | 60.7 -
Discount Rate) 2008 46.8 48.8 50.3 52.1 53.3 55.5 57.3 59.1 60.3
Total Cost = Total Benefit (7% 2010 453 - | 472 - | 491 - | 506 - | 525- | 541 - | 555- | 585- | 60.7 -
Discount Rate) 2008 46.8 48.8 50.3 52.1 53.3 55.5 57.3 59.1 60.3

? The choice of a 3 or 7 percent discount rate can impact the results of the Max Net Benefits and Total Cost = Total Benefits scenarios. The results of all other
scenarios are not impacted by choice of discount rate. Results for both 3 and 7 percent discount rates are therefore presented for both Max Net Benefits and Total
Cost = Total Benefit scenarios.
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Table 3b

Alternative CAFE Levels
Estimated Required Average for the Light Truck Fleet, in mpg

Lieht Truck Baseline | MY MY MY MY MY MY MY MY MY

1ght Trucks Fleet 2017 2018 2019 2020 2021 2022 2023 2024 2025

Preforred Altermative 2010 291 - | 296- | 300- | 306- | 326- | 342- | 358 - | 375- | 393 -
v 2008 29.4 30.0 30.6 312 33.3 349 36.6 38.5 40.3

20 Annual Increase 2010 297 - | 303 - | 309- | 315- | 322- | 328- | 335- | 343 - | 350 -
2008 30.1 30.8 31.5 32.1 32.8 33.5 342 35.1 35.8

39% Anmual Increase 2010 299 - | 309- | 31.9- | 329- | 339- | 350- | 361- | 373 - | 385 -
° 2008 30.3 314 32.5 33.5 34.6 35.7 36.9 38.2 39.4
2% Anmual Increase 2010 302 - | 316- | 329- | 343 - | 358- | 373 - | 389 - | 406- | 423 -
° 2008 30.6 32.1 33.6 34.9 36.5 38.1 39.8 41.6 434
59% Anmual Increase 2010 305- | 322- | 340- | 358- | 37.7- | 398 - | 420- | 443 - | 467 -
° 2008 30.9 32.8 347 36.4 38.5 40.6 429 453 47.9
6% Annual Increase 2010 308 - | 329- | 350 - | 374 - | 398- | 425- | 453 - | 483 - | 515 -
° 2008 31.2 33.4 35.8 38.1 40.6 434 46.3 49.5 52.8
79 Anmual Increase 2010 310 - | 336- | 363- | 3901 - | 421- | 454 - | 490 - | 528 - | 570 -
° 2008 31.6 342 37.0 39.8 43.0 46.3 50.1 54.1 58.4
Max Net Benefits (3% Discount | 2010 320- | 329- | 353 - | 375- | 409 - | 416 - | 425- | 434 - | 445 -
Rate) 2008 357 375 39.3 40.9 422 433 439 44.9 46.6
Max Net Benefits (7% Discount | 2010 320- | 329- | 351 - | 373 - | 403 - | 409 - | 418 - | 429 - | 447 -
Rate) 2008 35.0 36.7 38.6 40.2 415 42.0 423 433 449
Total Cost = Total Benefit (3% 2010 323 - | 333 - | 353 - | 375- | 412- | 418 - | 427 - | 434 - | 447 -
Discount Rate) 2008 36.1 37.7 39.5 413 426 43.1 44.1 45.6 46.8
Total Cost = Total Benefit (7% 2010 323 - | 333 - | 353 - | 375- | 412- | 418 - | 427 - | 434 - | 447 -
Discount Rate) 2008 36.1 37.7 39.5 413 42.6 43.1 44.1 45.6 46.8
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Table 3¢

Alternative CAFE Levels
Estimated Required Average for the Combined Fleet, in mpg

Passenger Cars & Light Baseline MY MY MY MY MY MY MY MY MY
Trucks Fleet 2017 2018 2019 2020 2021 2022 2023 2024 2025

Preferred Alternative 2010 35.1 - 36.1 - 37.1 - 38.3 - 40.3 - 423 - 443 - 46.5 - 48.7 -
v 2008 354 36.5 37.7 38.9 41.0 43.0 45.1 47.4 49.7

2% Annual Increase 2010 35.1 - 35.8 - 36.6 - 374 - 38.2 - 39.0 - 39.8 - 40.8 - 41.6 -
’ 2008 355 36.3 37.2 37.9 38.8 39.6 40.5 41.5 425
39 Annual Increase 2010 354 - 36.6 - 37.7 - 39.0 - 40.2 - 415 - 429 - 443 - 45.8 -
’ 2008 35.8 37.0 383 39.6 40.9 422 43.6 45.2 46.7
4% Annual Increase 2010 35.8 - 374 - 38.9 - 40.7 - 42.4 - 443 - 46.2 - 483 - 504 -
’ 2008 36.2 37.8 39.6 41.3 43.1 45.0 47.0 49.2 51.4
594 Annual Increase 2010 36.2 - 38.1 - 40.2 - 424 - 448 - 472 - 49.8 - 52.6 - 55.5 -
° 2008 36.5 38.7 40.9 43.1 45.5 48.0 50.7 53.6 56.7
6% Annual Increase 2010 36.5 - 39.0 - 415 - 443 - 473 - 504 - 53.8 - 574 - 61.3 -
° 2008 36.9 39.5 42.2 45.0 48.0 51.3 54.8 58.6 62.5
79 Annual Increase 2010 36.9 - 39.8 - 429 - 46.3 - 499 - 539 - 58.2 - 62.8 - 67.8 -
° 2008 37.3 40.3 43.6 47.0 50.8 54.8 59.2 64.0 69.2
Max Net Benefits (3% Discount 2010 39.1 - 40.8 - 43.1 - 45.1 - 475 - 483 - 494 - 51.1 - 52.8 -
Rate) 2008 413 43.4 45.5 47.1 48.4 49.5 50.4 51.6 53.1
Max Net Benefits (7% Discount 2010 38.9 - 40.3 - 424 - 445 - 46.7 - 474 - 483 - 49.8 - 514 -
Rate) 2008 40.8 42.7 44.5 46.1 47.2 47.6 48.2 493 51.2
Total Cost = Total Benefit (3% 2010 39.6 - 41.1 - 43.1 - 45.1 - 479 - 49.2 - 504 - 524 - 542 -
Discount Rate) 2008 423 44.1 45.9 47.7 49.0 50.5 52.0 53.8 55.1
Total Cost = Total Benefit (7% 2010 39.6 - 41.1 - 43.1 - 45.1 - 479 - 49.2 - 504 - 524 - 54.2 -
Discount Rate) 2008 423 44.1 459 47.7 49.0 50.5 52.0 53.8 55.1
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Table 3d

Estimated Required Preferred Alternative CAFE Levels
Projected Required Average for the Fleet, in gallons per 100 miles

Baseline MY MY MY MY MY MY MY MY MY

Fleet 2017 2018 2019 2020 2021 2022 2023 2024 2025
Passenger Cars 2010 2.5247 - | 24359 - | 2.3515 - | 2.2633 - | 2.1713 - | 2.0728 - | 1.9815 - | 1.8918 - | 1.8075 -
g 2008 2.4936 2.4043 2.3190 2.2313 2.1385 2.0424 1.9517 1.8640 1.7800
Lioht Truck 2010 3.4391 - | 3.3818 - | 3.3304 - | 3.2627 - | 3.0636 - | 2.9219 - | 2.7918 - | 2.6642 - | 2.5416 -
'€ ueks 2008 3.3969 3.3307 3.2683 3.2064 3.0019 2.8657 2.7308 2.6007 2.4824
Combined 2010 2.8485 - | 2.7703 - | 2.6966 - | 2.6109 - | 2.4788 - | 2.3631 - | 2.2555 - | 2.1502 - | 2.0517 -
ombine 2008 2.8232 2.7379 2.6553 2.5715 2.4387 2.3256 2.2155 2.1088 2.0104
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Table 4a

Alternative CAFE Levels

Projected Achieved Harmonic Average for the Passenger Car Fleet, in mpg'®

Passenger Cars B;Slzgtne MY 2017 | MY 2018 | MY 2019 | MY 2020 | MY 2021 | MY 2022 | MY 2023 | MY 2024 | MY 2025
Proforred Alternative 2010 | 394 - | 411 - | 433 - | 451- | 47.1- | 481 - | 496- | 513 - | 521 -
v 2008 39.5 415 438 46.3 47.9 49.3 50.0 51.5 52.9
204 Annual Tncrease 2010 | 382 - | 394 - | 405- | 418- | 428 - | 433 - | 440- | 449 - | 452 -
° 2008 38.8 40.1 414 427 43.6 442 449 458 46.2
39% Annual Increase 2010 | 389 - | 403 - | 421 - | 439- | 449 - | 458 - | 470- | 487 - | 495 -
2008 39.2 41.1 429 45.1 46.1 472 477 48.4 49.1
2% Anmual Increase 2010 | 396 - | 413 - | 436- | 461 - | 481 - | 492 - | 505- | 517- | 533 -
° 2008 39.9 422 443 46.8 485 49.7 50.7 52.2 53.6
59% Anmual Increase 2010 | 402 - | 423 - | 453 - | 480- | 500 - | 514 - | 532 - | 554- | 583 -
2008 40.5 42.9 453 48.6 50.9 52.3 53.5 55.8 57.8
6% Anmual Increase 2010 | 408 - | 43.0 - | 466- | 491 - | 520- | 533- | 558- | 59.6- | 622 -
° 2008 412 439 463 49.7 52.5 55.1 56.7 59.8 63.9
700 Anmual Increase 2010 | 417 - | 441 - | 477- | 503 - | 526- | 556- | 580- | 613- | 648 -
2008 42.0 44.9 47.6 51.1 54.3 57.8 59.2 62.8 64.7
Max Net Benefits (3% Discount 2010 | 424 - | 441 - | 474 - | 496 - | SL1- | 521- | 532- | 550- | 562 -
Rate) 2008 432 45.1 473 49.7 51.5 522 527 54.1 54.9
Max Net Benefits (7% Discount 2010 | 42.1 - | 43.7- | 464 - | 487 - | 502 - | 508 - | 51.6- | 532- | 540 -
Rate) 2008 43.1 44.6 46.4 48.4 49.9 50.6 51.2 52.3 53.4
Total Cost = Total Bene